The mechanism that allows a sensory neuron to extend its terminal branches along the appropriate fascicle within the CNS turns out to be the same as that which positioned the fascicle earlier on, and the gene that controls this position is the same as that which determined the neuron's identity.
The establishment of a reproducible pattern of connectivity is as essential to a neuron's function as its physiological properties. Yet our understanding of neuronal connectivity is much less advanced than that of neuronal physiology, perhaps because connectivity has to be apprehended within the complexity of the entire central nervous system (CNS). Taking advantage of the relative simplicity of the fly sensory system, Zlatic et al. [1] have now elucidated the molecular mechanism that drives a given type of sensory neuron to extend its terminal branches along a specific fascicle in the central nervous system of Drosophila larvae. They report that, contrary to expectations, the axon does not recognize a given fascicle -rather, it recognizes the position at which this fascicle runs. This is because the axon responds to the same positional cue that directed the formation of the fascicle: as the Romans said, bis repetita placent (things twice repeated please). This finding provides a new answer to the old question of how to make an arrow hit its target.
The sense organs of insects are a favorable system for studying neuronal development. This is because they are innervated by a fixed number of neuronsone in the case of the mechanosensory bristles -and because they often occupy stereotyped positions on the body, such that one can deal with identified neurons [2] . Analysis of sensory projections in adult flies revealed that the axons recognize and follow preexisting pathways which differ for different types of sensory neuron [3]. The identification and experimental analysis of these pathways was hindered, however, by the fact that axonogenesis occurs during metamorphosis, when the central nervous system itself is massively remodelled. Recent work on adult sensory neurons has revealed that their axons are at least partly guided towards and within the CNS by the neu- Figure 1A,B) . In order to understand what it is that the incoming axon recognizes, Zlatic et al. [1] undertook to evaluate the role of the Robo system, which measures the distance from the midline. They observed that ch and dbd neurons both express robo, but only the ch neurons also express robo3. In robo3 mutants, the dbd projection is unchanged, consistent with the observation that these neurons do not express robo3, but the ch projection is shifted more medially, as if the ch now behaves as a dbd neuron ( Figure 1C) . As the position of the fascicles is also shifted and somewhat disorganized in robo3 mutants, it might be that the change in the ch projection merely reflects a displacement of the corresponding fascicle. To settle this matter, the authors re-expressed robo3 in the robo3 mutant, but only within the sensory neurons ( Figure 1D ). They observed that this restores a wild-type ch position, although the fascicles are still abnormally located, demonstrating that the sensory terminal and the fascicles read the distance from the midline independently of each other. The reciprocal experiment was to express robo3 ectopically in dbd neurons: this resulted in transformation of the dbd projection into a more lateral projection typical of the ch axons ( Figure 1E ).
When robo is mutated, the picture is very different: both projections extend at the appropriate mediolateral level, but they frequently cross the midline, something they never do in the wild type ( Figure 1F ). The effect of inactivating robo and robo3 is simply cumulative: ectopic expression in the sensory neurons of the robo antagonist commissureless (com) causes the ch terminal arbors to be shifted to a mediolateral position, as in the robo3 -mutant, and the axon to cross the midline, as in the robo -mutant. This shows that the two Robo receptors control two different reactions to the Slit repelling effect: crossing the midline or not, in the case of Robo, and measuring the distance from it, in the case of Robo3.
Granted that the particular combination of Robo receptors specifies whether or not an axon will cross the midline, and the position where the terminal arbors will extend, what is it then that determines this combination? A good candidate would be the proneural gene that is responsible for the formation of the neuron, as it is known that different proneural genes determine different classes of sensory neurons [13,12]. The proneural gene atonal (ato) specifies the formation of the ch but not of the dbd neurons, which depend on amos [14]. Ectopic expression of ato in the cells that will form dbd neurons results in the expression of robo3, and in a lateral shift in the position of the terminal branches ( Figure 1H ).
As mentioned above, the different terminal arbors differ not only in their medio-lateral but also in their dorso-ventral position. As expected from its dedication to measuring the distance from the midline, the Robo-Slit system appears to have no effect on dorsoventral positioning (Figure 1 C-G) . One is led, therefore, to hypothesize a different system for this dimension. Interestingly, the dorso-ventral position of the arbor is also transformed to that typical of ch neurons by ectopic expression of ato, suggesting that ato controls both medio-lateral and dorso-ventral properties ( Figure  1H ). This change in the terminal arbor does not merely reflect a complete transformation of dbd into ch neurons, however, as the cell body and dendrites retain their distinctive dbd characteristics.
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